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* NOTICES * 

JPO and NCIPI are hot responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can. not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Utility model registration claim] 

[Claim 1] Rota which consists of a permanent magnet, and two or more exiting coils arranged in the perimeter, In the 
brushless motor equipped with the Rota location detecting-element material, such as a magnetosensitive nature component, 
the commutation circuit which performs current-switching of the above-mentioned exiting coil based on the signal of this 
Rota location detecting-element material, and the receipt case which contains these Rota etc. The brushless motor 
characterized by having formed one [ at least ] covering by magnetic material among the above-mentioned receipt case 
order side coverings in the shape of [ corresponding to the several n magnetic pole of above-mentioned Rota ] an n square 
shape, and arranging said Rota location detecting-element material so that it may be located on one side of the above- 
mentioned covering. 

[Claim 2] Said Rota is a brushless motor given in the 1 st term of a utility model registration claim characterized by consisting 
of an annular permanent magnet, and fixing two or more wing member to the inner circumference, and forming circular 
opening for ventilation in said receipt case order side. 
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DETAILED DESCRIPTION 



[Detailed explanation of a design] 
(Field of the Invention) 

This design is related with the brushless motor which can start smoothly much more in detail about a brushless motor. 
(Conventional technique) 

Generally it consists of two or more exiting coil C (drive coil) arranged in Rota R which consists of a permanent magnet, and 
its perimeter, a commutation circuit which performs current-switching of above-mentioned exiting coil C based on the signal 
of the Rota location detecting-element material S, such as a magnetosensitive nature component, and this Rota location 
detecting-element material S, and a receipt case K which contains these Rota R etc. at the brushless motor. 
And the relative location of the magnetic pole to other members to which above-mentioned Rota R was fixed changes with 
rotation. For this reason, if it is made to. once drive, this kind of motor cannot be stopped so that that magnetic pole may 
come Rota R to the location of a wish to exiting coil C. 

Therefore, by this conventional kind of motor, Rota R may stop in a location where exiting coil C and the magnetic pole of 
Rota R counter exactly as shown in Fig. 6 . Shortly after rebooting a motor, it becomes impossible in such a case, for a motor 
to expect starting with smooth stripes from the trough of torque to the angle of rotation by In order to perform 

suitable excitation for exiting coil C, also although this calls it the case where the Rota location detecting-element material 
S, such as a magnetosensitive nature component and a magnetic pole saturation component, is arranged, it is the same. And 
when Rota R is located in a hart location as shown in this drawing, in order that the boundary line of a magnetic pole and a 
magnetic pole may counter with the Rota location detecting-element material S, a result which the magnetic pole detecting- 
element material S does not fully operate, or is reversed by malfunction is brought. 
(Purpose) 

The purpose of this design is to offer the brushless motor to which the problem which the above-mentioned conventional 
technique has can be solved, and a fixed location, i.e., the location which does not produce the dead point at the time of 
starting, can be made to always stop Rota to an exiting coil, and the Rota location detecting-element material can also 
perform the actuation proper. 
(Means for solving a trouble) 

In order to solve the above-mentioned trouble, the brushless motor of this design Rota which consists of a permanent 
magnet, and two or more exiting coils arranged in the perimeter, In the brushless motor equipped with the Rota location 
detecting-element material, such as a magnetosensitive nature component, the commutation circuit which performs current- 
switching of the above-mentioned exiting coil based on the signal of this Rota location detecting-element material, and the 
receipt case which contains these Rota etc. At least, a front cover is formed by magnetic material in the shape of [ of the 
above-mentioned receipt case / corresponding to the several n magnetic pole of above-mentioned Rota ] an n square shape, 
and the description is to have arranged said Rota location detecting-element material so that it might be located on one side 
of the. above-mentioned front cover. 
(Operation) 

The number of magnetic poles enabled it to start smoothly by stopping the orientation of a wish of n pole magnet rotor in 
this design with the combination of the receipt case covering object of the shape of an n square shape corresponding to the 
magnet rotor and this number of magnetic poles of n, and the Rota location detecting-element material arranged in a 
predetermined location. 
(Example) 

Hereafter, one example of this design is explained to a detail based on a drawing. 

Figs. 1 and 2 show one example at the time of carrying out this invention as a drive motor of the cooling fan of a car audio, 

Fig. 1 is a decomposition perspective view of the motor, and Fig. 2 is a front view of the important section. 

In Fig. 1 st [ the ] and 2, the sign 1 in drawing is the receipt case which contains the body of a motor, and this receipt case 1 

consists of the front cover 2 of the shape of a box by which an open field is blockaded with square-like the tooth-back plate 

3 and this tooth-back plate 3. The tooth-back plate 3 is formed of nonmagnetic material or magnetic material, while the 

bearing 4 supported pivotably for Rota 9 later mentioned in the center section, enabling free rotation is set up 

perpendicularly, it leaves the cross-joint-like bridge section 5 to the perimeter, and the window hole 6 is dug. 

A front cover 2 is formed of magnetic material, such as a griddle, and the window hole 6 of the above-mentioned tooth-back 

plate 3 and circular corresponding window hole 2a are prepared in the front face, as shown in Fig. 2 , exiting coils 7 an8*8 are 

arranged in internal four corners, respectively, and the coil comrade who counters mutually is linked directly and forms the 

coil of two phases. 

9 is Rota mentioned above, the fan 10 fixed on the periphery of the main shaft 11, and the annular permanent magnet 12 has 
fixed it through the ferrous ring object on this fan's 10 periphery. This permanent magnet 12 is magnetized by division into 
equal parts on the four poles. 

either of the coils 7 and 8 which 13 is between on one side of a front cover 2 (i.e., two corners where a front cover 2 



acffoihs); are the hall devices arranged in the contiguity location of the rotation field outside in above-mentioned Rota 9, are 
made to generate output voltage in response to the magnetic flux of the magnetic pole of Rota 9, and adjoin — moreover — 
or a coil current is passed to 8 and a predetermined magnetic pole is made to excite coils 7 and 8 <BR> Fig. 3 shows the 
control circuit Fig. for controlling the drive circuit DIC in Rota 9 again. In this drawing, common connection of the end of one 
pair of coils 7 and 8 is made, and the node is connected to terminal **** of diode D1. The end of resistance R1 is connected 
between diode D1 and the forward direct-current terminal Vcc, and resistance R2 and a capacitor C1 are connected to the 
other end. Between the above-mentioned resistance R1 and resistance R2, the one side edge of the protective resistance 
R3 of a hall device 13 is connected, a hall device 13 is connected to an another side edge, and it connects with terminal **** 
of the drive circuit DIC from this hall device 13. And when the hall device 13 has sensed the south pole of Rota 9, while 
terminal^** produces high power and a coil 7 energizes, when the hall device 13 has sensed N pole in Rota 9, terminal ** 
produces high power and a coil 8 energizes. 

In addition, a thing for diode D1 to prevent the back flow to the forward direct-current terminal Vcc, Resistance R3 is for 
operating a hall device 13 within a constant angle current value. Furthermore, when a current-limiting time constant circuit is 
connected to terminal [ of the drive circuit DIC ] **, for example, rotation of Rota 9 is compulsorily suspended by a certain 
cause, the energization to a coil is left after resistance R3 and the time amount on which it decided with the time constant of 
a capacitor C1, and abnormality generation of heat of a motor is prevented. 

When it **, the busy condition of the above-mentioned motor is explained and Rota 9 is first located in a idle state in the 
location shown in 4th [ ** ] Fig. (b), the south pole is sensed, an output signal goes into terminal ** of the drive circuit DIC 
of Fi g. 3 , and a coil energizes a hall device 13, it serves as N pole, and attracts the above-mentioned south pole. When Rota 
9 rotates 45 degrees counterclockwise, N pole is sensed, an output signal goes into terminal **, terminal ** is turned on, and 
a hall device 13 energizes a coil, and makes N pole excite this coil. Terminal ** is turned off at this time. Consequently, Rota 
9 is rotated counterclockwise further 45 degrees (refer to 4th [ ** ] Fig. RO), and rotation is continued by repeating this 
actuation. Although the front cover 2 is formed of magnetic material during continuation of rotation, the turning effort of Rota 
9 is not affected. 

And if a power source is turned off and the energization to coils 7 and 8 is severed. Rota 9 will stop gradually, reducing 
rotational speed with the inertial force. If Rota 9 becomes just before suspending rotation, a front cover 2 will receive 
magnetfc induction by the magnetic pole which Rota 9 has approached. The magnetic paths M1-M4 as which this magnetic 
induction is regarded by a line crack and 5th [ ** ] Fig. (b) (b) by Tokoro whom the magnetic pole section which has the 
strongest magnetism of each magnetic pole approached most each side of a front cover 2 are formed, respectively, and stop 
Rota 9 in this location. 

Since, as for the location of Rota 9 stopped by such magnetic induction, the above-mentioned magnetic pole section is 
located on the side of a front cover 2 by the boundary line of a magnetic pole and a magnetic pole turning to the direction of 
a corner of a front cover 2, one of the magnetic pole sections [ them ] will counter with a hall device 13. 
For this reason, in case a motor is rebooted, a hall device 13 detects a magnetic pole certainly, and does not make exiting 
coils 7 and 8 malfunction. Moreover, since the magnetic pole section of each magnetic pole is located between an exiting coil 
7 and 8, immediately after starting, falling in the valley of running torque is lost and it rotates smoothly. 

Thus, in this example, by using the square-like front cover 2, the orientation which does not have trouble in starting can be 
made to be able to stop 4 pole magnet rotor 9, and the next starting can be performed smoothly. 

In the above-mentioned example, although the combination of the front cover of the shape of 4 pole magnet rotor and a 
square was explained, if this design is not limited to such a number of magnetic poles, and the number of angles and the 
receipt case front cover of the shape of an n square shape corresponding to the several n magnetic pole of a magnet rotor is 
used, it can do the same operation effectiveness so for this example. 

Moreover, although the front cover of a receipt case was formed in the predetermined configuration by magnetic material in 
the above-mentioned example in order to make a position stop a magnet rotor, in addition to this, this design can attain the 
effectiveness also by carrying out the tooth-back plate or tooth-back covering of a receipt case to the same configuration 
as the front cover of the above-mentioned example. 
(Effectiveness of a design) 

As explained above, according to this design, among receipt case order side coverings of the body of a motor one [ at least ] 
covering Since the Rota location detecting-element material was arranged so that it might be located between the corners 
where the above-mentioned covering adjoins while forming by magnetic material in the shape of [ corresponding to the 
several n magnetic pole of above-mentioned Rota ] an n square shape It is stopped by forming a magnetic path in the other 
sides where each of that magnetic pole adjoins from one side of the above-mentioned covering, if Rota becomes just before 
a rotation halt Therefore, nature and one magnetic pole will counter with the Rota location detecting-element material, and 
Rota stopped in a location which forms such a magnetic path secures smooth rotation of Rota, without detecting the 
magnetic pole certainly at the time of starting, and producing the dead point. 
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TECHNICAL FIELD 



(Field of the Invention) 

This design is related with the brushless motor which can start smoothly much more in detail about a brushless motor. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



(Conventional technique) 

Generally it consists of two or more exiting coil C (drive coil) arranged in Rota R which consists of a permanent magnet, and 
its perimeter, a commutation circuit which performs current-switching of above-mentioned exiting coil C based on the signal 
of the Rota location detecting-element material S, such as a magnetosensitive nature component, and this Rota location 
detecting-element material S, and a receipt case K which contains these Rota R etc. at the brushless motor. 
And the relative location of the magnetic pole to other members to which above-mentioned Rota R was fixed changes with 
rotation. For this reason, if it is made to once drive, this kind of motor cannot be stopped so that that magnetic pole may 
come Rota R to the location of a wish to exiting coil C. 

Therefore, by this conventional kind of motor, Rota R may stop in a location where exiting coil C and the magnetic pole of 
Rota R counter exactly as shown in Fig. 6 . Shortly after rebooting a motor, it becomes impossible in such a case, for a motor 
to expect starting with smooth stripes from the trough of torque to the angle of rotation by ******. In order.to perform 
suitable excitation for exiting coil C, also although this calls it the case where the Rota location detecting^element material 
S, such as a magnetosensitive nature component and a magnetic pole saturation component, is arranged, it is the same. And 
when Rota R is located in a halt location as shown in this drawing, in order that the boundary line of a magnetic pole and a 
magnetic pole may counter with the Rota location detecting-element material S, a result which the magnetic pole detecting- 
element material S does not fully operate, or is reversed by malfunction is brought. ~ ■ 
(Purpose) 

The purpose of this design is to offer the brushless motor to which the problem which the above-mentioned conventional 
technique has can be solved, and a fixed location, i.e., the location which does not produce the dead point at the time of 
starting, can be made to always stop Rota to an exiting coil, and the Rota location detectings-element material can also 
perform the actuation proper. 
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EFFECT OF THE INVENTION 



(Effectiveness of a design) 

As explained above, according to this design, among receipt case order side coverings of the body of a motor one [ at least ] 
covering Since the Rota location detecting-element material was arranged so that it might be located between the corners 
where the above-mentioned covering adjoins while forming by magnetic material in the shape of [ corresponding to the 
several n magnetic pole of above-mentioned Rota ] an n square shape It is stopped by forming a magnetic path in the other 
sides where each of that magnetic pole adjoins from one side of the above-mentioned covering, if Rota becomes just before 
a rotation halt. Therefore, nature and one magnetic pole will counter with the Rota location detecting-element material, and 
Rota stopped in a location which forms such a magnetic path secures smooth rotation of Rota, without detecting the 
magnetic pole certainly at the time of starting, and producing the dead point. 
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MEANS 



(Means for solving a trouble) 

In order to solve the above-mentioned trouble, the brushless motor of this design Rota which consists of a permanent 
magnet, and two or more exiting coils arranged in the perimeter, In the brushless motor equipped with the Rota location 
detecting-element material, such as a magnetosensitive nature component, the commutation circuit which performs current- 
switching of the above-mentioned exiting coil based on the signal of this Rota location detecting-element material, and the 
receipt case which contains these Rota etc. At least, a front cover is formed by magnetic material in the shape of [ of the 
above-mentioned receipt case / corresponding to the several n magnetic pole of above-mentioned Rota ] an n square shape, 
and the description is to have arranged said Rota location detecting-element material so that it might be located on one side 
of the above-mentioned front cover. 



[Translation done.] 



* NOTICES * 



JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



OPERATION 



(Operation) 

The number of magnetic poles enabled it to start smoothly by stopping the orientation of a wish of n pole magnet rotor in 
this design with the combination of the receipt case covering object of the shape of an n square shape corresponding to the 
magnet rotor and this number of magnetic poles of n, and the Rota location detecting-element material arranged in a 
predetermined location. 
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EXAMPLE 



(Example) 

Hereafter, one example of this design is explained to a detail based on a drawing. 

Figs. 1 and 2 show one example at the time of carrying out this invention as a drive motor of the cooling fan of a car audio, 

Fig. 1 is a decomposition perspective view of the motor, and Fig. 2 is a front view of the important section. 

In Fig. 1st [ the ] and 2, the sign 1 in drawing is the receipt case which contains the body of a motor, and this receipt case 1 

consists of the front cover 2 of the shape of a box by which an open field is blockaded with square-like the tooth-back plate 

3 and this tooth-back plate 3. The tooth-back plate 3 is formed of nonmagnetic material or magnetic material, while the 

bearing 4 supported pivotably for Rota 9 later mentioned in the center section, enabling free rotation is set up 

perpendicularly, it leaves the cross-joirrt^like-bridge section 5 to the perimeter, and the window hole 6 is dug. 

A front cover 2 is formed of magnetic material, such as a griddle, and the window hole 6 of the above-mentioned tooth-back 

plate 3 and circular corresponding window hole 2a are prepared in the front face, as shown in Fig. 2 , exiting coils 7 and 8 are 

arranged in internal four corners, respectively, and the coil comrade who counters mutually is linked directly and forms the 

coil of two phases. 

9 is Rota mentioned above, the fan 10 fixed on the periphery of the main shaft 11, and the annular permanent magnet 12 has 
fixed it through the ferrous ring object on this fan's 10 periphery. This permanent magnet 12 is magnetized by division into 
equal parts on the four poles. . 

either of the coils 7 and 8 which 13 is between on one side of a front cover 2 (i.e., two corners where a front cover 2 
adjoins), are the hall devices arranged in the contiguity location of the rotation field outside in above-mentioned Rota 9, are 
made to generate output voltage in response to the magnetic flux of the magnetic pole of Rota 9, and adjoin — moreover — 
or a coil current is passed to 8 and a predetermined magnetic pole is made to excite coils 7 and 8 
Moreover, Fig. 3 shows the control circuit Fig. for controlling the drive circuit DIC in Rota 9. In this drawing, common 
connection of the end of one pair of coils 7 and 8 is made, and the node is connected to terminal **** of diode D1. The end 
of resistance R1 is connected between diode D1 and the forward direct-current terminal Vcc, and resistance R2 and a 
capacitor C1 are connected to the other end. Between the above-mentioned resistance R1 and resistance R2, the one side 
edge of the protective resistance R3 of a hall device 13 is connected, a hall device 13 is connected to an another side edge, 
and it connects with terminal **** of the drive circuit DIC from this hall device 13. And when the hall device 13 has sensed 
the south pole of Rota 9, while terminal ** produces high power and a coil 7 energizes, when the hall device 13 has sensed N 
pole in Rota 9, terminal ** produces high power and a coil 8 energizes. 

In addition, a thing for diode D1 to prevent the back flow to the forward direct-current terminal Vcc, Resistance R3 is for 
operating a hall device 13 within a constant angle current value. Furthermore, when a current-limiting time constant circuit is 
connected to terminal [ of the drive circuit DIC ] **, for example, rotation of Rota 9 is compulsorily suspended by a certain 
cause, the energization to a coil is left after resistance R3 and the time amount on which it decided with the time constant of 
a capacitor C1, and abnormality generation of heat of a motor is prevented. 

When it **, the busy condition of the above-mentioned motor is explained and Rota 9 is first located in a idle state in the 
location shown in 4th [ ** ] Fig. (b), the south pole is sensed, an output signal goes into terminal ** of the drive circuit DIC 
of Fig. 3 , and a coil energizes a hall device 13, it serves as N pole, and attracts the above-mentioned south pole. When Rota 
9 rotates 45 degrees counterclockwise, N pole is sensed, an output signal goes into terminal **, terminal ** is turned on, and 
a hall device 13 energizes a coil, and makes N pole excite this coil. Terminal ** is turned off at this time. Consequently, Rota 
9 is rotated counterclockwise further 45 degrees (refer to 4th [ ** ] Fig. RO), and rotation is continued by repeating this 
actuation. Although the front cover 2 is formed of magnetic material during continuation of rotation, the turning effort of Rota 
9 is not affected. 

And if a power source is turned off and the energization to coils 7 and 8 is severed, Rota 9 will stop gradually, reducing 
rotational speed with the inertial force. If Rota 9 becomes just before suspending rotation, a front cover 2 will receive 
magnetic induction by the magnetic pole which Rota 9 has approached. The magnetic paths M1-M4 as which this magnetic 
induction is regarded by a line crack and 5th [ ** ] Fig. (b) (b) in the place where the magnetic pole section which has the 
strongest magnetism of each magnetic pole approached most each side of a front cover 2 are formed, respectively, and stop 
Rota 9 in this location. 

Since, as for the location of Rota 9 stopped by such magnetic induction, the above-mentioned magnetic pole section is 
located on the side of a front cover 2 by the boundary line of a magnetic pole and a magnetic pole turning to the direction of 
a corner of a front cover 2, one of the magnetic pole sections [ them ] will counter with a hall device 13. 
For this reason, in case a motor is rebooted, a hall device 13 detects a magnetic pole certainly, and does not make exiting 
coils 7 and 8 malfunction. Moreover, since the magnetic pole section of each magnetic pole is located between an exiting coil 
7 and 8, immediately after starting, falling in the valley of running torque is lost and it rotates smoothly. 

Thus, in this example, by using the square-like front cover 2, the orientation which does not have trouble in starting can be 
made to be able to stop 4 pole magnet rotor 9, and the next starting can be performed smoothly. 



In the above-mentioned example, although the. combination of the front cover of the shape of 4 pole magnet rotor and a 
square was explained, if this design is not limited to such a number of magnetic poles, and the number of angles and the 
receipt case front cover of the shape of an n square shape corresponding to the several n magnetic pole of a magnet rotor is 
used, it can do the same operation effectiveness so for this example. 

Moreover, although the front cover of a receipt case was formed in the predetermined configuration by magnetic material in 
the above-mentioned example in order to make a position stop a magnet rotor, in addition to this, this design can attain the 
effectiveness also by carrying out the tooth-back plate or tooth-back covering of a receipt case to the same configuration 
as the front cover of the above-mentioned example. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The decomposition perspective view of a brushless motor showing [ 1 ] one example of this design, the front view in the 
condition that Fig. 2 removed the fan inside [ Rota ] the brushless motor in Fig. 1 , Drawing for drawing for the control circuit 
Fig. where Fig. 3 controls the drive circuit in Rota, 4th [ ** ] Fig. (b), and (b) to explain a rotation principle, 5th [ ** ] Fig. (b). 
and (b) to explain a halt and starting of the brushless motor of this design, and Fig. 6 are drawings for explaining the trouble 
of the conventional brushless motor. 

1: A receipt case, 2:front cover, 3:tooth~back plate, 7, 8:exiting coil (drive coil), 9:Rota, 12:permanent magnet, 13:hall device, 
Mtmagnetic path, C:exiting coil, R:Rota, S : the Rota location detecting-element material. 
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